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The fuel that we trust to heat our
homes and cook our food has a proven
record of excellence as a vehicle fuel,
too. Unlike gasoline and diesel fuel,
natural gas is inexpensive, domestic
supplies of it are abundant, and
tailpipe emissions resulting from its
use contribute almost no smogforming
hydrocarbons. In fact, natural gas is
the cleanest burning fuel for vehicles
powered by internal combustion
engines.

Why natural gas is a valuable
resource

Natural gasisacolorless, odorless gasconsisting primarily (approx.
90%) of methane. Asitsname suggests, natural gasderivesfrom
plant material sthat weretransformed over time by geological
processes. Theresulting gasnow liestrappedinunderground
reservoirs distributed unevenly acrossthe globe. Withvast proven
reservesinthecontinental U.S., natural gasiswell positionedto
serve our transportationenergy needsfor generationsto come.

Our supplies of natural gas can hel pextend the useful nessof
gasoline and diesel fuel when used aspart of abalancedenergy
policy aimed atreducing emissions and thisnation’ sdependenceon
foreign oil throughadoption of arange of alternativefuels. The
United States now importsmorethan half of the petroleumit
consumes. Thisamount will surely grow unlessaternative
transportation fuel s such asnatural gas can beginreplacing
petroleum-based fuel sinsignificant quantities.

The clean-burning alternative
Increased use of natural gasasavehiclefuel promisessubstantial
benefitsfor theenvironment. Natural gasburnsmuchmorecleanly
than gasoline or diesel fuel, thereby drasticallyreducing harmful
tail pipe emissions of carbon monoxide, nitrogen oxides(NOX),
non-methane hydrocarbons, andparticulate matter. Although
natural gasvehiclesdo releasemethane, emissionsof thisrelatively
unreactive gasare more than offset by asubstantial reductionin
carbon dioxide emissions. Carbon dioxideisthemost important of
what are known as greenhouse gases, chemical compoundsinthe
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Earth’ s atmospherethat trap heat, likeagreenhouse, but on aglobal
scale. Too much greenhouse gasintheatmospherecanleadto
destructiveglobal warming.

Tailpipesaren’t theonly placeswhereharmful vehicleemissions
canoccur. Gasolinevaporsareoftenreleased whileavehicle
isbeingrefuel ed; gasolinealsotypically seepsfromvarious
componentsof avehiclewhenitisparked. Infact, evaporative
and fueling emissionsaccount for at |east 50% of agasoline
vehicle stotal hydrocarbonemissions. Such emissionsaremuch
lesslikely with natural gasvehiclesbecausethefuel iscontained
within pressurized fuel systemsduring fueling and use.
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Results from a study conducted by the U.S. Department of Energy, Office of
Transportation Technologies, showed greatly reduced emissions in a dedicated
natual gas-fueled, 4-cylinder 1998 Honda Civic when compared with those from a
comparably equipped, conventional gasoline-fueled Civic.

The versatile transportation fuel
Thepromise of natural gasasacost-effective aternativefuel has
led to production of animpressive variety of natural gasvehicles.
Theseinclude passenger cars, pickup trucks, light-dutytrucks,
delivery vans, shuttle buses, school and transit buses, medium-
duty refuse haulers, and heavy-duty semitrailer trucks. Today more
than 75,000 natural gas vehiclesare operating inthe United States
and nearly 1 millionarein useworldwide. These numberscontinue
to climb asfleet operators come torecogni ze the advantages of
converting to natural gas. Transit agencieshavebeen particularly
activein thisregard;consequently, natural gas-fueled busesnow
account for about20% of all new busorders.

Most natural gasvehiclesrunon compressed natural gas(CNG),
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whichistypicaly storedin cylindrical steel
tanks at pressuresupto 3,600 psi. CNGvehicles
have proved to be cost-effectivefor fleet
owners, partially because natural gasischeaper
than other fuels.

Onagallonequivalentbasis, natural gascosts

| ess than gasoline, diesel fuel, or any other
aternativefuel. Increasing the priceadvantage
of natural gasisitshigh 120 octanerating,
which permitsfleet ownerstomakeengine
adjustmentsthat maximizefuel economy. Lower
maintenance costsare another factor. Because
thefuel burnssocleanly, dedicated natural gas
vehicles show significantly lessenginewesr.
Spark plugsalsolast longer than with gasoline
engines, and oil changesare needed less often.

Using liquefied natural
gas

Natural gasvehiclesrunning on CNG areoften
more limited than gasolinevehiclesinthe
amount of fuel they can store, whichreduces
their driving range. Another limitationisthe
weight of thefuel tanks, which burdensengine
and braking systems.

Oneway of circumventing these problemsisto
concentrate the natural gasby coolingittoa
temperature of about -260°F, whereit changesto
theliquid state. Liquefiednatural gas(LNG)
takesup about 1/600thof the spacethegas
occupiesat room temperature and atmospheric
pressure. Thismeansthat it can bestored at a
relatively low pressureand still providethe
greatest possibledrivingrangeat arelatively
low weight. Also, because LNG isessentialy
puremethane, ispossibletofine-tunethefuel
systemand engine, whichleadstogreater
optimization of engine performance and thus
greater fuel economy and lower emissions.
LNG tendsto bethefuel of choiceformedium-

and heavy-duty vehicleswhoseownersare
particularly concerned aboutlow-cost, low-
weight fuel storage andextended driving
ranges. Ongoing researchpromisestoleadto
lighter LNG fuel anksandfurtherincreasesin
engine efficiency. Technologiesalsoarebeing
developed producel NG fromunconventional
domestic sources. Onepossibility islandfill
gas, whichisproduced naturally at municipal
landfillsasrefuse decomposes. Theamountof
potentially recoverable methanefrom U.S,
landfillsis estimated to be about5% of
domestic natural gas consumption, or 1%of
U.S. total energy needs.
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